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Abstract 
The National Cancer Institute (NCI) Food Reporting and Comparison Study (FORCS) compares nutrient and food group 
estimates obtained from recalls collected through the web-based Automated Self-Administered 24-hour Recall (ASA24) to those 
from standard interviewer-administered telephone recalls among 1054 adults.  Within the ASA24 software, respondents may 
choose to enter open-ended text to report “unfound food” and “other, specify.”  Respondents use the “unfound food” field to 
report a food or drink they cannot find; the ASA24 system then asks a series of general questions to better identify the food. 
Respondents use the “other, specify” field to provide food details, such as brand name or cooking method, that differ from the 
responses offered by ASA24.  When respondents use these two open-ended text fields, the system assigns default food codes.  
Nutritionists reviewed these codes and assigned new codes when appropriate.  Nutrient and My Pyramid Equivalent (MPE) 
values from default food codes (unedited) and the researcher assigned food codes (edited) were compared.  Of the 716 food codes 
evaluated, changes were made to 248 foods (1.5% of total foods reported) which affected 194 (19.1%) of all recalls and required 
over 60 hours of specialized staff time.  Although 43% of the 1013 completed recalls included at least one of the two text field 
responses, the ASA24 system assigned acceptable default food codes 68% of the time. Editing did not significantly affect the 
means and ranking for most nutrients and food group MPE values; correlation coefficients for energy and macronutrient values 
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before and after editing were 0.95 or higher, suggesting that this editing may not be necessary for most large studies using 
ASA24. 
 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
The interviewer-administered 24-hour dietary recall (24HR) is considered among the best methods for self-report 
dietary data collection because it provides the highest quality and least biased food intake data for a single day; 
usually the day prior to the interview 1. The U.S. Department of Agriculture (USDA) developed the Automated 
Multiple Pass Method (AMPM)2, a standardized, multiple-pass method for collecting high-quality 24HRs in the 
What We Eat in America survey, the dietary interview component of the National Health and Nutrition Examination 
Survey (NHANES)3,4.  Although originally interviewer-administered using a paper questionnaire, AMPM is now 
administered using a computer-assisted interface and captures detailed information about dietary intake, including 
amounts consumed.  The AMPM is a system comprised of the dietary interview, Post Interview Processing System 
(PIPS) and the SurveyNet dietary coding application used to convert the interview data to nutrient intake data.  The 
PIPS converts the interview data files to the format needed for SurveyNet and assigns USDA Food and Nutrient 
Database for Dietary Studies (FNDDS)5 food codes and portions to most foods, which increases standardization.  
Trained dietary coders then review the data using SurveyNet, assign food codes and portion amounts to any 
unassigned foods and beverages, and review any comments or text entries made by the interviewer that may affect 
the automatic coding done by the PIPS.  The AMPM methodology requires the use of highly trained interviewers 
and coders, as well as complex coding of food and beverage items, resulting in high cost per recall.  Further, 
SurveyNet analyses do not provide values from the USDA MyPyramid Equivalent Database (MPED)6 Therefore, 
researchers interested in obtaining them must reanalyze their data outside of the SurveyNet system. 
The web-based Automated Self-Administered 24-hour Recall (ASA24) was developed to transform the AMPM 
24HR methodology into a web-based, self-administered, low-cost method of collecting dietary intake data, making 
it feasible to collect multiple days of 24HR data in large-scale epidemiologic studies, behavioral trials, and clinical 
research.  In an adaptation based on the AMPM, ASA24 uses question pathways, food codes, portion data and 
default coding procedures that produce food and nutrient intake estimates requiring no manual coding.  
There are two instances in the ASA24 interview when a respondent can use free text fields to report a food or 
drink that they are unable to find from the options provided:  
 
x “Unfound food”: a response option when a primary food or drink cannot be found within the predetermined 
categories  
x “Other, specify”: a response option for detail questions regarding food type, form, or preparation  
 
For foods specified by the respondent as an “unfound food”, the system presents follow-up questions to obtain 
general information about the food or drink and based on that information, assigns a “best guess” default food code.  
For example, almond milk was not included in the ASA24-2011 version used in this research; if a respondent 
reported almond milk as an “unfound food,” the question pathway includes a question asking “What kind of food 
was it?” with responses including beverages, breads and cereals.  Once the respondent selects beverages, a follow up 
question asks “What kind of beverage or drink was it?” with responses including beer, coffee, juice, and milk (all 
types).  Each pathway results in a default food code, so that when the respondent reporting almond milk selects the 
responses “beverage” and “milk, all types”, the system assigns a food code for “Milk, not further specified” as the 
default.  
A response option of “other, specify” is offered for most questions that collect descriptive details about reported 
foods, such as the kind of fat used in cooking or type of bread.  Although the respondent enters a text response, the 
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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question pathway presents follow-up questions or assigns a default food code regardless of the text entered.  For 
example, pita chips were not a response option for ingredients of green salads in the ASA24-2011.  If a respondent 
reported pita chips using the “other, specify” text field, the system assigned a food code for croutons.  Although this 
is not a poor match for pita chips, the closeness of the match between the system-assigned food code and the food 
reported by the respondent could vary.   
The ASA24 was designed to be fully auto-coded, meaning that every food and beverage results in one or more 
system-assigned food codes and portion quantities.  These are then used by the ASA24 analysis module to determine 
energy, nutrients, and MPE values.  The ASA24 system has been described previously7.  The choice of the food 
codes assigned to the “other, specify” responses by nutritionists involved in the development of ASA24 depended 
on the type of question.  When the question was asking descriptive details about the food, such as whether the egg 
was boiled or fried or whether the chicken breast was coated or plain, the assigned food code is the same as for the 
response “don’t know,” usually a general food code such as “Egg, whole, cooked, not specified (NS) as to cooking 
method.”  When the question asks the respondent to report the ingredients of a salad or a sandwich, the system 
presents a list of possible items and the respondent can select one or more responses.  Each response is assigned a 
food code.  The food code assigned to these “other, specify” responses was chosen based on the most common 
responses from the NHANES data.   
Since the “correctness” of the match between the food or drink the respondent reported using a text field and the 
system-assigned food code may vary, we undertook this study to examine the use of the text fields and the quality of 
the matches assigned by the ASA24 system.  The purpose of this analysis is to assess the acceptability and impact 
on nutrient and food group estimates of system-assigned default food codes versus corrected food codes for foods 
and beverages reported in free text fields. This work draws upon data from the Food Reporting Comparison Study 
(FORCS), which was conducted to compare reported dietary (Thompson, in press) and supplement (Schap, 
submitted) intakes between ASA24 and AMPM recalls. 
2. Methods 
FORCS, conducted in 2010-11, included 1054 adults, aged 20 to 70 years, who were members of one of three 
Integrated Health Systems (IHS) that are a part of the National Cancer Institute (NCI) Health Maintenance 
Organization Cancer Research Network—Northern California Kaiser Permanente, California (Kaiser); Henry Ford 
Health System, Michigan (Henry Ford); and Marshfield Clinic, Wisconsin (Marshfield). Eligible participants were 
randomly assigned to one of the four study groups: group one completed two ASA24 self-administered recalls; 
group two completed two AMPM telephone-administered interviews; group three completed one ASA24 followed 
by one AMPM; and group four completed one AMPM followed by one ASA24.  For each group, the second recall 
was scheduled four to six weeks after the first recall was completed. Approximately one-third of the participants in 
each of the four groups were asked to complete both recalls on weekdays, one-third was asked to complete one 
recall on a weekend day and one on a weekday, and one-third was asked to complete both recalls on weekend days. 
Because the present analyses were conducted with ASA24 data only, no data from group two were used. 
The ASA24 produces seven analysis files, including a file that contains all food, beverage, and supplement names 
reported by the respondent as well as all questions and answers presented by the ASA24 about the reported items.  
Additional analysis files provide individual food-level data and total daily intake data about foods, beverages and 
supplements. Output from all ASA24 recalls was reviewed to identify “unfound food” and “other, specify” 
responses.  The corresponding entry in the individual food-level analysis file was identified, and the default food 
code assigned to the item was compared to the food or drink specified in the text field by nutritionists with extensive 
experience collecting and coding recalls.  If it was determined that the default food code was not an acceptable 
match for the food or drink described in the text box, the food code was corrected. For example, respondents 
occasionally used the “other, specify” text box to report salt and pepper as ingredients in scrambled eggs.  The 
default food code assigned to the “other, specify” response resulted in scrambled eggs with cheese, based on the 
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most commonly reported addition to scrambled eggs in NHANES.  Since the ASA24 does not collect information 
about salt and spices,† the nutritionist replaced this food code with the food code for plain scrambled eggs.  In a 
second example, a respondent used the “unfound food” text box to report Coke Zero, but the default food code 
assigned was regular soda; therefore, this was recoded to diet cola.  All such edits were tracked to allow for later 
review and compilation.  Once the review was complete, programmers applied the appropriate nutrient and 
MyPyramid Equivalent (MPE) values to edited items to recalculate the individual and total nutrient values.  The 
edited data were compared to the unedited default values to determine the impact of the editing process on nutrient 
and food group estimates. ASA24 provides analysis of energy, 64 nutrients, and 33 MPE components.  This analysis 
reviews selected nutrients of interest; results for all dietary components are provided in Appendix A. 
Descriptive analyses were performed using Microsoft Excel.  Analysis to assess differences between mean 
energy, nutrient, and MPE intake was performed using paired t-test analysis using Microsoft Excel.  The number of 
individuals using text fields as well as the number of foods reported using text was relatively small; therefore while 
data stratified by sex, age group, and study group are reported, analyses to assess significant differences by 
subgroups were not undertaken. 
3. Results 
A total of 1013 dietary recalls using ASA24 were completed; 438 (43%) contained at least one response in the 
“unfound food” or “other, specify” text fields (Table 1).  The “unfound food” text field was used less frequently 
than the “other, specify” text field (74 and 393 recalls respectively), regardless of participant characteristics.  
Twenty-nine recalls contained responses in both the “unfound food” and “other, specify” text fields. 
Table 1.  Total number of ASA24 recalls completed and number of recalls with “unfound foods” and “other, specify” foods reported by sex, age 
group, study group, education, income, and race/ethnicity  
  Free text type 
  
   
Completed recalls  Recalls (%) Unfound food 
Recalls (%) 
Other, specify  
OVERALL 1013 74 (7.3) 393 (38.8) 
Sex    
 Men 480 30 (6.3) 181 (37.8) 
 Women 533 44 (8.3) 212 (40.0) 
Age group (y)    
 20-34 324 23 (7.1) 125 (38.6) 
 35-54 343 17 (5.0) 131(38.2) 
 55-70 346 34 (9.8) 137 (40.0) 
Study group    
 Two ASA24s (Group 1)  512 32 (6.3) 190 (37.1) 
 ASA24-AMPM (Group 3) 262 20 (7.6) 110 (42.0) 
 AMPM-ASA24 (Group 4) 239 22 (9.2) 93 (38.9) 
Education    
 < High school 14 2 (14.3) 4 (28.6) 
 Completed high school or equivalent 89 6 (6.7) 33 (37.1) 
 Some college or college graduate 580 41 (7.1) 217 (37.4) 
 
 
† The ASA24 follows the same reporting protocol on spices as the USDA AMPM 
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  Free text type 
  
   
Completed recalls  Recalls (%) Unfound food 
Recalls (%) 
Other, specify  
 Postgraduate 250 19 (7.6) 107 (42.8) 
 Not reported 80 6 (7.5) 32 (40.0) 
Income    
 Less than $25,000 126 13 (10.3) 42 (33.3) 
 $25,000 - $49,000 210 16 (7.6) 76 (36.2) 
 $50,000 - $74,999 241 11 (4.6) 100 (41.5) 
 $75,000 - $99,999 171 19 (11.1) 56 (32.7) 
 $100,000 - $149,999 109 4 (3.7) 55 (50.5) 
 $150,000 or more 60 3 (5.0) 27 (45.0) 
 Not reported 96 8 (8.3) 37 (38.5) 
Race/ethnicity    
 White 469 33 (7.0) 177 (37.7) 
 Black 343 24 (7.0) 133 (38.8) 
 Hispanic 201 17 (8.5) 83 (41.3) 
 
Table 2 presents the number of foods reported by sex, age group, dietary recall assignment group, education, 
income, and race/ethnicity.  In completing 1013 recalls in total, respondents reported 16,029 foods and beverages, 
with fewer than 1% of those reported as “unfound food” and 3.6% including “other, specify” text entries. 
Table 2.  Total number of foods and beverages reported with ASA24 and number of “unfound foods,” and “other, specify” foods reported by 
gender, age group, study group, education, income, and race/ethnicity  
  Free text type 
  
   
Foods/drinks reported  Foods/drinks (%) reported using “unfound food”  
Foods/drinks (%) reported 
using “other, specify”  
OVERALL 16,029 131 (0.8) 585 (3.6) 
Sex     
 Men 7162 53 (0.7) 256 (3.6) 
 Women 8867 78 (0.9) 329 (3.7) 
Age group (y)     
 20-34 4742 34 (0.7) 174 (3.7) 
 35-54 5341 28 (0.5) 198 (3.7) 
 55-70 5946 69 (1.2) 213 (3.6) 
Study group     
 Two ASA24s (Group 1)  8089 66 (0.8) 285 (3.5) 
 ASA24-AMPM (Group 3) 4150 35 (0.8) 158 (3.8) 
 AMPM-ASA24 (Group 4) 3790 30 (0.8) 142 (3.7) 
Education    
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  Free text type 
  
   
Foods/drinks reported  Foods/drinks (%) reported using “unfound food”  
Foods/drinks (%) reported 
using “other, specify”  
 < High school 193 2 (1.0) 4 (2.1) 
 Completed high school or equivalent 1441 23 (1.6) 44 (3.1) 
 Some college or college graduate 8942 57 (0.6) 317 (3.5) 
 Postgraduate 4215 36 (0.9) 171 (4.1) 
 Not reported 1238 13 (1.1) 49 (4) 
Income    
 Less than $25,000 1864 16 (1.1) 65 (3.5) 
 $25,000 - $49,000 3104 43 (2.9) 104 (3.4) 
 $50,000 - $74,999 3794 11 (0.7) 142 (3.7) 
 $75,000 - $99,999 2868 27 (1.8) 90 (3.1) 
 $100,000 - $149,999 1969 12 (0.8) 80 (4.1) 
 $150,000 or more 938 7 (0.5) 45 (4.8) 
 Not reported 1492 15 (1.0) 59 (4.0) 
Race/ethnicity    
 White 7696 70 (0.9) 257 (3.3) 
 Black 5031 36 (0.7) 207 (4.1) 
 Hispanic 3302 25 (0.8) 121 (3.7) 
 
Table 3 shows the mean total number of foods reported, and the mean number of “unfound food” and “other, 
specify” reports by sex, age group, dietary recall assignment group, education, income, and race/ethnicity.  
Respondents reported an average of 15.8 foods per recall; the “unfound food” text entry was used to report between 
1 and 10 foods per recall (mean = 1.8 foods).  “Other, specify” was used to respond to detail questions for 1 to 15 
foods per recall (mean = 1.8 foods).  Two respondents in age group 55-70 years reported more than 10 foods using 
“other, specify” (data not shown). 
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Table 3.  Mean number of total foods and beverages reported with ASA24 and “unfound foods” and “other, specify” foods reported per day by 
sex, age group, study group, education, income, and race/ethnicity 
  Free text type 
  
   
Foods/drinks reported 
Mean (SD) 
Foods/drinks  reported using 
“unfound food” 
Mean (SD)  
Foods/drinks reported using 
“other, specify”  
Mean (SD) 
OVERALL 15.8 (6.2) 1.8 (1.6) 1.5 (0.9) 
Sex    
 Men 14.9 (5.7) 1.8 (1.8) 1.4 (0.9) 
 Women 16.7 (6.6) 1.8 (1.4) 1.6 (0.8) 
Age group (y)    
 20-34 14.7 (6.1) 1.5 (0.8) 1.4 (0.7) 
 35-54 15.6 (5.4) 1.6 (1.0) 1.5 (0.8) 
 55-70 17.2 (6.7) 2.0 (2.1) 1.6 (1.1) 
Study group    
 Two ASA24s (Group 1)  15.8 (6.4) 2.1 (2.1) 1.5 (0.9) 
 ASA24-AMPM (Group 3) 15.9 (6.1) 1.8 (1.0) 1.4 (1.0) 
 AMPM-ASA24 (Group 4) 15.9 (5.9) 1.4 (0.9) 1.5 (0.8) 
Education    
 < High school 13.8 (6.0) 1.0 (<0.1) 1.0 (<0.1) 
 Completed high school or equivalent 16.2 (6.2) 3.8 (3.3) 1.3 (0.5) 
 Some college or college graduate 15.4 (6.1) 1.4 (1.2) 1.5 (0.8) 
 Postgraduate 16.9 (6.2) 1.9 (1.2) 1.6 (1.1) 
 Not reported 15.5 (6.6) 2.2 (1.3) 1.5 (0.9) 
Income    
 Less than $25,000 14.8 (6.7) 1.2 (0.4) 1.5 (1.0) 
 $25,000 - $49,000 14.8 (6.1) 2.7 (2.3) 1.4 (0.6) 
 $50,000 - $74,999 15.8 (5.6) 1.0 (<0.1) 1.4 (0.7) 
 $75,000 - $99,999 16.8 (5.6) 1.4 (0.8) 1.6 (1.3) 
 $100,000 - $149,999 18.1 (7.2) 3.0 (3.4) 1.5 (0.8) 
 $150,000 or more 15.6 (5.9) 2.3 (2.3) 1.7 (0.9) 
 Not reported 15.6 (6.4) 1.9 (1.2) 1.6 (0.9) 
Race/ethnicity    
 White 16.4 (5.9) 2.1 (1.9) 1.5 (0.9) 
 Black 14.7 (6.1) 1.5 (0.9) 1.6 (0.9) 
 Hispanic 16.5 (6.7) 1.5 (1.7) 1.5 (0.7) 
 
Table 4 shows the proportion of acceptable code assignments for text field responses (both “unfound foods” and 
“other, specify”) by sex, age, study group, education, income, and race/ethnicity.  On average, 31% of the default 
food codes assigned to the 131 foods and drinks entered using the “unfound food” option were determined to be 
acceptable and not require editing to better match the free text entered by respondents.  Although the percentage of 
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acceptable food codes was low, the small number of foods reported using “unfound foods” meant that only 90 foods, 
or 0.6% of all the foods reported, were edited.  The system-assigned default food codes were deemed acceptable an 
average of 73% of the time for “other, specify” text entries.  The 158 foods that required a change to the food code 
represented a total of 1% of all foods reported.  Reasons for default code assignments for “unfound foods” found to 
be unacceptable included: food (or an appropriate match) did not exist in FNDDS4.1 (e.g., quinoa, almond milk), 
respondent entered multiple foods in a single text box (e.g., slice of bread and butter), respondent did not select 
correct responses to probes about the food or drink (e.g. selected spaghetti instead of spaghetti with sauce to report 
spaghetti and meat sauce), or the respondent recorded additional details that allowed a more specific food code to be 
assigned than the one assigned by default (e.g., diet soda).  Reasons for unacceptable “other, specify” food code 
assignments were similar to those for “unfound foods” but often resulted in smaller changes to the food assigned, 
such as changing the type of fat used in cooking or the flavor of yogurt. 
Table 4.  Proportion of foods and drinks reported in ASA24 recalls with acceptable default code assignments for text field responses by sex, age 
group, study group, education, income, and race/ethnicity 
  
   
Number of foods 
reported using 
“unfound food” 
Number (%) of default 
food codes judged  
acceptable 
Number of foods 
reported using 
“other, specify” 
Number (%) of default 
food codes judged  
acceptable 
OVERALL 131  41 (31.3) 585  427 (73.0) 
Sex       
 Men 53 18 (34.0) 256 194 (75.8) 
 Women 78 23 (29.5) 329 233 (70.8) 
Age group (y)       
 20-34  34 6 (17.6) 174 133 (76.4) 
 35-54  28 13 (46.4) 198 144 (72.7) 
 55-70  69 22 (31.9) 213 150 (70.4) 
Study group       
 Two ASA24 (Group 1)  66 23 (34.8) 285 204 (71.6) 
 ASA24-AMPM (Group 3) 35 12 (34.3) 158 120 (75.9) 
 AMPM-ASA24 (Group 4) 30 6 (20.0) 142 103 (72.5) 
Education    
 < High school 2 1 (50.0) 4 4 (100) 
 Completed high school or equivalent 23 15 (65.2) 44 36 (81.8) 
 Some college or college graduate 57 10 (17.5) 317 229 (72.2) 
 Postgraduate 36 9 (25.0) 171 122 (71.3) 
 Not reported 13 6 (46.2) 49 36 (73.5) 
Income     
 Less than $25,000 16 4 (25.0) 65 54 (83.1) 
 $25,000 - $49,000 43 18 (41.9) 104 78 (75.0) 
 $50,000 - $74,999 11 0 142 96 (67.6) 
 $75,000 - $99,999 27 9 (33.3) 90 68 (75.6) 
 $100,000 - $149,999 12 2 (16.7) 80 59 (73.8) 
 $150,000 or more 7 1 (14.3) 45 31 (68.9) 
 Not reported 15 7 (46.7) 59 41 (69.5) 
Race/ethnicity     
 White 70 31 (44.3) 257 191 (74.3) 




   
Number of foods 
reported using 
“unfound food” 
Number (%) of default 
food codes judged  
acceptable 
Number of foods 
reported using 
“other, specify” 
Number (%) of default 
food codes judged  
acceptable 
 Black 36 7 (19.4) 207 152 (73.4) 
 Hispanic 25 3 (12.0) 121 84 (69.4) 
 
Table 5 presents a comparison of the mean intake of energy and macronutrients before and after editing for all 
recalls (Appendix A presents a comparison of the mean intake of energy, nutrients, and My Pyramid food group 
equivalents analyzed by ASA24).  The mean intake of energy and macronutrients was significantly higher before 
compared with after editing, though the absolute difference between the means was very small.  Correlation 
coefficients for energy and macronutrients before and after editing ranged from 0.95 to 1.00. 
 
Table 5.  Mean intake of energy and macronutrients before and after editing, and the % difference in mean values (N=1013). 
Variable 
Mean (+/- SD) 
before editing 
Mean (+/- SD) 
after editing p value* Difference in means (%) 
Correlation 
Coefficient 
Energy (kcal)  2155.1 (955.2) 2139.7 (942) <0.01 0.7 0.99 
Protein (g)  91.2 (48.9) 90.1 (47.2) <0.01 1.2 0.97 
Total Fat (g)  86 (50) 85.2 (49.2) 0.01 0.9 0.98 
Carbohydrate (g)  242.8 (105.8) 241.8 (104.7) 0.03 0.4 0.99 
* p-value from paired T-test 
 
Table 6 shows the percent of edited recalls for which the amount consumed for the indicated dietary component 
changed by less than 10% following editing. Total energy and fat changed less than 10% in approximately 84% and 
73% of the edited recalls, respectively.   
Table 6. Distribution of percentage change between default and edited recalls in selected dietary component values 
 Percent of 194 recalls  requiring editing where intake values: 
Dietary component changed less than 10% increased by >10% decreased by >10% 
Energy 83.5 6.2 10.3 
Protein 82.5 7.2 10.3 
Total fat 72.7 11.9 15.5 
Carbohydrate 81.4 7.2 11.3 
       
4. Conclusions  
Although 43% of the 1013 recalls completed using ASA24 included responses entered using one or both of the 
two free text options (“unfound food” and “other, specify”), fewer than 5% of all foods used these text options.  
Overall, the system-assigned default food codes were deemed acceptable 31% of the time for “unfound food” and 
73% of the time for “other, specify.”  Due to the low number of foods reported using “unfound food,” editing 69% 
of “unfound foods” affected only 0.6% of all the foods reported.  Editing for foods reported using “other, specify” 
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affected 1% of all foods reported.  The edited energy and macronutrient intake were significantly lower than the 
unedited values but the absolute difference between the means was small, and correlation coefficients for energy and 
macronutrients before and after editing were 0.95 or higher.  In the subset of edited recalls, energy and 
macronutrient intake values for the majority (72 percent or more) changed by less than 10 percent after editing. 
Overall, ASA24 performs well with respect to the assignment of default food codes for free text responses, 
particularly for default codes assigned to “other, specify” responses.  Nevertheless, these results indicate that further 
refinement of default coding for information collected in text boxes is worth pursuing to improve the accuracy of the 
data.  The design of the next version of ASA24 will include new food items and response categories in addition to 
other usability enhancements, which might serve to facilitate food identification and selection without the use of text 
fields.  However, the findings that absolute differences in mean energy and macronutrients intakes were small 
suggest that examination and correction of system-assigned default values for text fields may not be necessary in 
large-scale nutrition research.  Such efforts are likely prohibitively expensive for most large-scale initiatives given 
that a total of 60 labor hours from staff with both nutrition and programming expertise were required to complete the 
review and editing of the 1013 ASA24 recalls collected in FORCS.  Such editing may, however, be necessary in 
smaller clinical research settings where a small number of errors may have a greater impact.  Overall, our results 
indicate that ASA24 enables the collection of high quality dietary recall data. 
 
Appendix A. Mean intake of energy, nutrients and MPEs before and after editing, the difference between 
means and correlation coefficient for raw versus edited recalls (N= 1013). 
Variable 
Mean (+/- SD) 
before editing 
Mean (+/- SD) 





Energy (kcal)  2155.1 (955.2) 2139.7 (942) <0.01 0.7 0.99 
Protein (g)  91.2 (48.9) 90.1 (47.2) <0.01 1.2 0.97 
Total Fat (g)  86 (50) 85.2 (49.2) 0.01 0.9 0.98 
Carbohydrate (g)  242.8 (105.8) 241.8 (104.7) 0.03 0.4 0.99 
Water (g)  2431.3 (1152) 2429.9 (1149.4) 0.24 <0.1 1.00 
Alcohol (g)  11.1 (35.3) 11.1 (35.3) 0.52 <0.1 1.00 
Caffeine (mg)  113.1 (147.8) 112.8 (147.8) 0.19 <0.1 1.00 
Theobromine (mg)  36.1 (61.5) 36.1 (61.5) 0.75 <0.1 0.99 
Sugars, total (g)  108.3 (61.7) 107.6 (61.2) 0.02 0.6 0.99 
Fiber, total dietary (g)  18.7 (11.2) 18.7 (11.2) 0.62 <0.1 0.99 
Calcium (mg)  986.3 (599) 980 (589.8) 0.04 0.6 0.98 
Iron (mg)  16.1 (9.4) 16 (9.4) 0.17 <0.1 0.98 
Magnesium (mg)  320.4 (162.4) 319.4 (161.2) 0.14 <0.1 0.99 
Phosphorus (mg)  1456.5 (737.4) 1444.5 (722.8) 0.00 0.8 0.98 
Potassium (mg)  2801 (1339.2) 2788.6 (1329.9) 0.02 0.4 0.99 
Sodium (mg)  3787.8 (1972.6) 3771.3 (1948.1) 0.11 <0.1 0.99 
Zinc (mg)  13.8 (13.3) 13.7 (13.1) 0.05 <0.1 0.99 
Copper (mg)  1.5 (1) 1.5 (1) 0.42 <0.1 0.99 
Selenium (mcg)  121.6 (69.4) 120.2 (67.5) <0.0 1.2 0.98 
Vitamin C (mg)  95.7 (95) 96 (95.1) 0.23 <0.1 1.00 
Thiamin (mg)  1.7 (1.1) 1.7 (1.1) 0.38 <0.1 0.99 
Riboflavin (mg)  2.3 (1.3) 2.3 (1.3) 0.01 0.5 0.99 




Mean (+/- SD) 
before editing 
Mean (+/- SD) 





Niacin (mg)  26.6 (15.6) 26.4 (15.3) 0.01 0.9 0.98 
Vitamin B-6 (mg)  2.3 (1.6) 2.3 (1.6) 0.00 0.8 0.99 
Folate, total (mcg)  427.9 (272.9) 425.9 (272.2) 0.08 <0.1 0.99 
Folic acid (mcg)  189.6 (220.4) 188.3 (221.2) 0.17 <0.1 0.99 
Folate, food (mcg)  238.3 (153.3) 237.7 (152.9) 0.18 <0.1 0.99 
Folate, DFE (mcg_DFE)  560.5 (409.7) 557.6 (409.5) 0.10 <0.1 0.99 
Vitamin B-12 (mcg)  5.7 (6.3) 5.7 (6.2) 0.08 <0.1 0.99 
Vitamin A, RAE (mcg_RAE)  747.4 (741) 744.8 (740.6) 0.20 <0.1 1.00 
Retinol (mcg)  467.2 (371.8) 464.9 (371.7) 0.21 <0.1 0.99 
Carotene, beta (mcg)  3048.6 (6628.4) 3045.3 (6625.2) 0.73 <0.1 1.00 
Carotene, alpha (mcg)  534.5 (2311.3) 532.8 (2308.8) 0.67 <0.1 1.00 
Cryptoxanthin, beta (mcg)  88.4 (177.3) 88.2 (177.1) 0.63 <0.1 1.00 
Lycopene (mcg)  5772.5 (9520.3) 5682.3 (9543.5) 0.10 <0.1 0.98 
Lutein + zeaxanthin (mcg)  2284.6 (4322.3) 2287 (4341.1) 0.60 <0.1 1.00 
Vitamin E, alpha-tocopherol (mg)  8.7 (8.7) 8.7 (8.7) 0.48 <0.1 0.99 
Vitamin K, phylloquinone (mcg)  151.1 (286.6) 151 (287.5) 0.68 <0.1 1.00 
Cholesterol (mg)  318.2 (246.9) 315.4 (244) 0.03 0.8 0.99 
Fatty acids, total saturated (g)  28.2 (18) 27.9 (17.7) 0.01 1.0 0.98 
4:0, Butanoic acid (g) 0.7 (0.7) 0.6 (0.7) 0.02 1.4 0.98 
6:0, Hexanoic acid (g) 0.3 (0.3) 0.3 (0.3) 0.04 1.4 0.98 
8:0, Octanoic acid (g) 0.3 (0.3) 0.3 (0.3) 0.04 1.4 0.97 
10:0, Decanoic acid (g) 0.5 (0.5) 0.5 (0.5) 0.02 1.2 0.98 
12:0, Dodecanoic acid (g) 0.8 (1) 0.8 (1) 0.25 <0.1 0.97 
14:0, Tetradecanoic acid (g) 2.4 (2.1) 2.4 (2) 0.02 1.3 0.97 
16:0, Hexadecanoic acid (g) 15.1 (9.2) 15 (9) 0.00 1.0 0.98 
18:0, Octadecanoic acid (g) 7 (4.5) 7 (4.4) 0.03 0.8 0.98 
Fatty acids, total monounsaturated (g)  31.6 (19.5) 31.3 (19.2) 0.01 0.9 0.98 
16:1, Hexadecenoic acid, 
undifferentiated (g) 1.4 (1.1) 1.4 (1.1) 0.04 1.1 0.97 
18:1, Octadecenoic acid, 
undifferentiated (g) 29.4 (18.3) 29.1 (18) 0.01 0.8 0.98 
20:1, Eicosenoic acid, undifferentiated 
(g) 0.3 (0.3) 0.3 (0.3) 0.29 <0.1 0.99 
22:1, Docosenoic acid, undifferentiated 
(g) 0.1 (0.3) 0.1 (0.3) 0.66 <0.1 1.00 
Fatty acids, total polyunsaturated (g)  18.8 (13.8) 18.7 (13.8) 0.05 <0.1 0.99 
18:2, Octadecadienoic acid (g) 16.5 (12.6) 16.4 (12.5) 0.02 0.7 0.99 
18:3, Octadecatrienoic acid (g) 1.7 (1.3) 1.7 (1.4) 0.66 <0.1 0.96 
18:4, Octadecatetraenoic acid (g) 0 (0.1) 0 (0.1) 0.81 <0.1 0.99 
171 Thea Palmer Zimmerman et al. /  Procedia Food Science  4 ( 2015 )  160 – 172 
Variable 
Mean (+/- SD) 
before editing 
Mean (+/- SD) 





20:4, Eicosatetraenoic acid (g) 0.2 (0.1) 0.2 (0.1) 0.10 <0.1 0.97 
20:5 n-3, Eicosapentaenoic acid [EPA] 
(g) 0.1 (0.2) 0.1 (0.2) 0.03 2.5 0.99 
22:5 n-3, Docosapentaenoic acid [DPA] 
(g) 0 (0.1) 0 (0.1) 0.56 <0.1 0.99 
22:6 n-3, Docosahexaenoic acid [DHA] 
(g) 0.1 (0.3) 0.1 (0.3) 0.30 <0.1 0.99 
Vitamin D (D2 + D3) (mcg) 4.7 (5.5) 4.7 (5.5) 0.38 <0.1 0.99 
Choline, total (mg) 352.6 (197) 350.1 (194.4) 0.02 0.7 0.98 
Added Vitamin E (mg) 0.5 (2.5) 0.6 (2.7) 0.11 <0.1 0.93 
Added Vitamin B-12 (mcg) 1.1 (2.8) 1.1 (2.8) 0.99 <0.1 0.99 
Total grains (ounce equivalents) 6.1 (3.8) 6.1 (3.7) 0.51 <0.1 0.99 
Whole grains (ounce equivalents) 1.1 (1.4) 1.1 (1.4) 0.22 <0.1 0.99 
Non-whole grains (ounce equivalents) 5 (3.6) 4.9 (3.6) 0.27 <0.1 0.98 
Total vegetables (cup equivalents)  1.7 (1.5) 1.7 (1.5) 0.29 <0.1 0.99 
Dark-green vegetables (cup 
equivalents) 0.2 (0.5) 0.2 (0.5) 0.34 <0.1 1.00 
Orange vegetables (cup equivalents) 0.1 (0.3) 0.1 (0.3) 0.92 <0.1 1.00 
White potatoes (cup equivalents) 0.4 (0.6) 0.4 (0.6) 0.14 <0.1 0.99 
Starchy vegetables (cup equivalents) 0.1 (0.2) 0.1 (0.2) 0.87 <0.1 0.99 
Tomatoes (cup equivalents) 0.3 (0.5) 0.3 (0.5) 0.30 <0.1 0.98 
Other vegetables (cup equivalents) 0.6 (0.8) 0.7 (0.8) 0.06 <0.1 0.99 
Total fruits (cup equivalents) 1.2 (1.4) 1.2 (1.4) 0.20 <0.1 1.00 
Citrus fruits, melons, berries, and their 
juices (cup equivalents) 0.5 (0.7) 0.5 (0.7) 0.00 1.0 1.00 
Non-citrus fruits, melons, berries, or 
their juices (cup equivalents) 0.7 (1.1) 0.7 (1.1) 0.11 <0.1 1.00 
Total dairy (cup equivalents) 1.7 (1.6) 1.7 (1.6) 0.00 1.4 0.98 
Milk (cup equivalents) 0.8 (1.1) 0.8 (1) 0.37 <0.1 0.99 
Yogurt (cup equivalents) 0.1 (0.3) 0.1 (0.3) 0.31 <0.1 1.00 
Cheese (cup equivalents) 0.9 (1.2) 0.8 (1.1) 0.00 2.6 0.97 
Total meat and fish (ounce equivalents) 5.5 (4.7) 5.5 (4.5) 0.01 1.6 0.97 
Lean meat (ounce equivalents) 2.2 (3.6) 2.1 (3.4) 0.03 3.2 0.95 
Organ meats (ounce equivalents) 0 (0) 0 (0) 0.31 <0.1 1.00 
Frankfurters, sausages, and luncheon 
meats (ounce equivalents) 0.8 (1.6) 0.8 (1.6) 0.69 <0.1 0.97 
Poultry (ounce equivalents) 1.9 (3) 1.8 (3) 0.15 <0.1 0.97 
Fish, shellfish, high in n-3 fatty acids 
(ounce equivalents) 0.2 (1.1) 0.2 (1.1) 0.56 <0.1 1.00 
Fish, shellfish, low in n-3 fatty acids 
(ounce equivalents) 0.5 (1.6) 0.5 (1.6) 0.51 <0.1 0.99 
Eggs (ounce equivalents) 0.5 (0.9) 0.5 (0.9) 0.61 <0.1 1.00 
Soybean products (ounce equivalents) 0.1 (0.6) 0.1 (0.6) 0.08 <0.1 1.00 
Nuts and seeds (ounce equivalents) 1 (2.3) 1 (2.3) 0.53 <0.1 0.99 




Mean (+/- SD) 
before editing 
Mean (+/- SD) 





Legumes (cup equivalents) 0.1 (0.3) 0.1 (0.3) 0.37 <0.1 1.00 
Discretionary oil (g) 21.7 (21.8) 21.6 (21.6) 0.23 <0.1 0.99 
Solid fat (g) 43.7 (31.5) 43.4 (31.2) 0.08 <0.1 0.98 
Added sugars (teaspoons) 14.9 (11.8) 14.7 (11.6) 0.02 1.1 0.98 
Alcohol (number of drinks) 0.8 (2.5) 0.8 (2.5) 0.30 <0.1 1.00 
Whole fruit  (cup equivalents) 0.9 (1.3) 0.9 (1.3) 0.24 <0.1 1.00 
* p-value from paired T-test 
 
References 
1. Thompson, F. E., and Subar, A. F. (2013). Dietary assessment methodology. In A. M. Coulston, C. J. Boushey, and M. G. Ferruzzi (Eds.), 
Nutrition in the prevention and treatment of disease (3rd ed.) (pp. 5-46). London: Academic Press (Elsevier). Retrieved from 
http://riskfactor.cancer.gov/diet/adi/thompson_subar_dietary_assessment_methodology.pdf. 
2.  United States Department of Agriculture, (1996). What we eat in America: 1994-1996. Food instruction booklet. Rockville, MD: Westat, 
Inc. http://www.ars.usda.gov/SP2UserFiles/Place/12355000/pdf/FIB.pdf 
3. U.S. Department of Agriculture. USDA automated multiple-pass method (Beltsville, MD), 2005. 
http://www.ars.usda.gov/Services/docs.htm?docid=7710 
4. Moshfegh, A.J., Rhodes, D.G., Baer, D.J.,  Murayi, T., Clemens, J.C., Rumpler, W.V., Paul, D.R., Sebastian, R.S., Kuczynski, K.J., 
Ingwersen, L.A., Staples, R.C.,  Cleveland, L.E. The US Department of Agriculture Automated Multiple-Pass Method reduces bias in the 
collection of energy intakes. A J Clin Nutr., 88 (2008), pp. 324ದ332. 
5. U.S. Department of Agriculture, Agricultural Research Service. USDA Food and Nutrient Database for Dietary Studies, 4.1. Beltsville, MD: 
Agricultural Research Service, Food Surveys Research Group. 2010. Accessed October 2010.  
http://www.ars.usda.gov/Services/docs.htm?docid=20511   
6. Bowman, S.A., Friday, J.E., Moshfegh A. (2008). MyPyramid Equivalents Database, 2.0 for USDA Survey Foods, 2003-2004 [Online] Food 
Surveys Research Group. Beltsville Human Nutrition Research Center, Agricultural Research Service, U.S. Department of Agriculture, 
Beltsville, MD. Available at: http://www.ars.usda.gov/ba/bhnrc/fsrg.   
7. Koegel, K.L. and Kuczynski, K.J. 2011. Center for Nutrition Policy and Promotion Addendum to the MyPyramid Equivalents Database 2.0 
[Online]. USDA Center for Nutrition Policy and Promotion, Nutrition Guidance and Analysis Division, Alexandria, VA. Available at: 
http://www.cnpp.usda.gov/OtherProjects.htm. 
 
